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Nerve Cells 
A typical nerve cell consists of a long filament or axon whose terminal end lies in close 

proximity to another nerve cell. The space between them is known as the synaptic cleft. One 
nerve cell communicates with another through the release of a chemical substance known as a 
neurotransmitter, held within small sacs (vesicles) lying near the terminal end. An electrical 
pulse travels the length of the axon and, when it reaches the nerve cell terminal, causes the 
vesicles to rupture through the presynaptic membrane and discharge the neurotransmitter into the 
synaptic cleft. The neurotransmitter is bound by a protein (receptor) in the postsynaptic 
membrane of the adjoining nerve cell causing in turn, the transmission of an electrical pulse 
down the axon of the second nerve cell. By this mechanism, nerve cells communicate with one 
another through the action of a neurotransmitter. One such neurotransmitter is a simple organic 
substance known as serotonin.61 See Figure 2. 
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PAIN MECHANISM OF FIBROMYALGIA 
 
Serotonin is the neurotransmitter involved with the sensation of pain. When serotonin is 

bound by its receptor in the postsynaptic membrane, an 11-amino acid peptide known as 
“substance P” is released, which, in turn, is bound by its receptor and activates “protein Gq.” 
Protein Gq is a GTPase: that is, it utilizes GTP (guanosine triphosphate) and degrades it to GDP 
(guanosine diphosphate), thereby activating the enzyme phospholipase C. This enzyme then 
cleaves inositol triphosphate (IP3) from a specific phospholipid found in the bilayer lipid 
membrane. IP3 then binds to its receptor found in the membrane of a subcellular organelle 
functioning as a calcium storage chamber (sarcoplasmic reticulum), thereby releasing calcium 
into the cytoplasm. The influx of calcium sends a signal to certain portions of the brain which 
interpret that impulse as pain.21 See Figure 3. 

 
 




